Abstract -A generalized Carnahan-Starling hard core equation of state perturbed by attractive forces is presented for nonpolar fluids. The information required is the critical temperature the critical pressure and Pitzer's acentric factor.
INTRODUCTION
The use of equations of state to represent volumetric properties and to correlate phase equilibria of fluids has been very popular recently. The widely used cubic equations of state, although simple and successful in most cases, have some inherent limitations: they predict too large compressibility factors and they do not represent accurately second virial coefficients. The first of these shortcomings causes cubic equations to give significant deviations in liquid densities in the proximity of the critical point while the second shortcoming affects the representation of fugacities in the vapor phase at low reduced temperatures. A more precise representation of the volumetric properties and of phase equilibrium conditions requires the use of multiparameter equations of state. These equations are less attractive due to the large number of parameters required to describe the volumetric properties of each pure compound.
In this work a multiparameter equation of state previously developed by Orbey and Vera (ref. l), which allows realistic estimations of critical compressibility factors and of second virial coefficients is first generalized for nonpolar substances in terms of Tc, P and Pitzer's acentric factor, w . This generalized form is then modified for 1-alkanols a k the equation is extended to mixtures by modifying the mixing rules of Arai et al. (ref. 2) .
THE GENERALIZED AUGMENTED HARD-CORE EQUATION OF STATE
As described previously (ref. l), the equation of state has the form h z = zo t c bp/vi i=l where z is given by the expression proposed by Carnahan and Starling (ref. 3) for nonattractfng hard spheres, that is
The above formulation follows the generalized van der Waals theory (ref. 4 , 5) and thus is similar to other hard core m6dels presented in the literature (refs. 6-8 
The terms of the energetic contribution are expressed in a virial coefficient-like way as 
where the numerical constants x. arising from the expansion of equation (2) 
The bic values for i=2 to 4 are obtained from the conditions of the critial point i.e., 
where 6 is the fugacity coefficient, h is the molar enthalpy and hig is the molar enthalpy in the ideal gas state.
EXTENSION TO 1-ALKANOLS
Studies of saturation data of 1-alkanols up to 1-pentanol has shown that with the modifications explained below, a reasonable representation of saturation behaviour of these alkanols could be achieved with the present form of the equation of state.
With the exception of methanol, saturation liquid volume predictions of the alcohols studied greatly improved when the z value of 0.265 was used instead of z that was calculated from equation (4). in an attempt to improve saturation pressure predictions,
EXTENSION TO MIXTURES
To extend the present equation of state to mixtures, the corresponding states approach proposed by Arai et al. (ref. 2) was used with a modification to improve its flexibility. Arai et al. propose the following equations based on the van der Waals one-fluid model for the computation of pseudocritical properties:
In the original Arai approach the power n in equation (16) is unity. In the present case it was used as a constant which may assume values other than unity, and 0.75 was found to be the best. In equation (15) 1.01
1.34
For binary mixtures investigated in this work, a summary of the results are given in Table 3 . For three of these binary systems, the results are also depicted in Figs. 1 The method works well for the alkane-alkane couples. In Fig. 1 the results for ethanet n-hexane binary system are presented. The experimental data are from Zais and Silberberg In the case of alcohol/alkane binary systems, it was necessary to use two different values for kij and kji following Stryjek and Vera (ref. 17) . The results for n-pentanetethanol system are depicted in Fig. 2 . The dashed lines represent predictions by four suffix Margules equation as given by Campbell et a1 (ref. 18) , the solid line represents the results obtained in the present study. Among the alcohol/alkane systems studied, the best results are obtained for this system where pressures are above atmospheric (up to 1197 kPa), the region for which the present EOS was originally developed. For other alkane/alcohol systems, in general the present model performs satisfactorily in mid-concentration regions and becomes less accurate at the limiting concentrations where pressures are subatmospheric. The results for n-heptane+l-propanol system are depicted in Fig. 3 . o c bic values are calculated from the bPc using equation (5) 
